Soot-exposed mononuclear cells increase inflammatory cytokine mRNA expression and protein secretion in cocultured bronchial epithelial cells.
Soot particles are air pollutants capable of inducing airway and lung parenchymal injury. Mononuclear and bronchial epithelial cells are central to the maintenance of homeostasis and inflammation in the airways. The aim of this study was to evaluate the contribution of mononuclear cells to the release of inflammatory mediators by bronchial epithelial cells. To model the in vivo situation, an in vitro system of cocultured blood monocytes and BEAS-2B cells was established in a transwell system. Blood monocytes were exposed to soot particles (FR 101) at concentrations of up to 100 microg/10(6) cells. Inflammatory cytokine mRNA and protein concentrations were quantified in BEAS-2B mono- and BEAS-2B-BM cocultures by RT-PCR and ELISA following exposure to soot for 1 and 8 h. No inflammatory cytokine mRNA expression was observed in unstimulated BEAS-2B cells. IL-6 and IL-8 mRNA and protein levels showed a dose-dependent elevation in FR 101-exposed blood monocytes. In addition, both IL-6 and IL-8 mRNA expression was upregulated in cocultured BEAS-2B cells while cytokine concentrations in the blood monocyte-BEAS-2B coculture medium were significantly increased. This upregulation was likely due to a synergism of two cell populations. Exposure to soot particles induces an autocrine stimulation of inflammatory cytokine release by blood monocytes and BEAS-2B cells. Since IL-6 and IL-8 play a major role in the pathogenesis and persistence of bronchial inflammation, these findings may serve as a partial explanation for the aggravation of asthmatic and bronchitic symptoms after exposure to soot.